IMAGE  EVALUATION 
TEST  TARGET  (MT-3) 


/. 


// 


A 


,> 


..V'  .^ 


A 


1.0     [ffi-  IIIM 


I.I 


•^  1^    1112.2 

1.8 


1.25 

1.4      1.6 

■9 6"     

► 

<^ 


/2 


CW  ay, 


7: 


y 


>^ 


Photographic 

Sciences 
Corporation 


^ 


»^^ 


>» 


^v 


\\ 


^^ 


^9) 


.V 


-p 


<1? 


6^ 


23  WEST  MAIN  STREET 

WEBSTER,  N.Y.  14580 

(716)  872-4503 


CIHM/ICMH 

Microfiche 

Series. 


CIHM/ICIVIH 
Collection  de 
microfiches. 


Canadian  Institute  for  Historical  MiCroreproductions  /  Institut  Canadian  de  microreproductions  historSques 


iV 


Technical  and  Bibliographic  Notaa/Notas  tachniquat  at  bibliographiquaa 


The  Institute  has  attempted  to  obtain  the  best 
original  copy  available  for  filming.  Features  of  this 
copy  which  may  be  bibliographically  unique, 
which  may  altar  any  of  the  images  in  the 
reproduction,  or  which  may  significantly  change 
the  usual  method  of  filming,  are  checked  below. 


Q 


D 


D 


n 


D 


D 


Coloured  covers/ 
Couverture  de  couleur 


I      I    Covers  damaged/ 


Couverture  endommag^e 


Covers  restored  and/or  laminated/ 
Couverture  restaurde  at/ou  pellicul^e 


I      I    Cover  title  missing/ 


Le  titre  de  couverture  manque 


I      I    Coloured  maps/ 


Cartes  gdographiques  en  couleur 


Coloured  ink  (i.e.  other  :han  blue  or  black)/ 
Encre  de  couleur  (i.e.  autre  que  bleue  ou  noire) 


I      I    Coloured  plates  and/or  illustrations/ 


Planches  et/ou  illustratir.ns  en  couleur 


Bound  with  other  material/ 
Relii  avec  d'autres  documents 


Tight  binding  may  cause  shadows  or  distortion 
along  interior  margin/ 

La  re  liure  serr^e  peut  causer  de  I'ombre  ou  de  la 
distorsion  le  long  de  la  marge  int6rieure 

Biank  leaves  added  during  restoration  may 
appear  within  the  text.  Whenever  possible,  these 
have  been  omitted  from  filming/ 
II  se  peut  que  certaines  pages  blanches  ajouties 
lors  d'une  restauration  aoparaissent  dans  le  texte, 
mais,  lorsque  cela  dtait  possible,  cas  pages  n'ont 
pas  6t6  filmdes. 

Additional  comments:/ 
Commentaires  supplimentaires; 


L'Institut  a  microfilm^  le  meilleur  exemplaire 
qu'il  lui  a  iti  possible  de  se  procurer.  Las  details 
de  cet  exemplaire  qui  sont  peut-Atre  uniques  du 
point  de  vue  bibliographiquo,  qui  peuvent  modifier 
une  image  reproduite,  ou  qui  peuvent  exiger  una 
modification  dans  la  m^thode  normale  de  filmage 
sont  indiquAs  ci-dessous. 


r~*1    Coloured  pages/ 


D 


Pages  de  couleur 

Pages  damaged/ 
Pages  endommagias 

Pages  restored  and/oi 

Pages  restauries  et/ou  pelliculies 


r~n    Pages  damaged/ 

r~~|    Pages  restored  and/or  laminated/ 


Pages  discoloured,  stained  or  foxed/ 
Pages  ddcolories,  tachetdes  ou  piqu^es 

Pages  detached/ 
Pages  d^tachdes 

Showthrough/ 
Transparence 

Quality  of  prir 

Qualiti  inigale  de  I'impression 

Includes  supplementary  materii 
Comprend  du  materiel  supplementaire 

Only  edition  available/ 
Seule  Edition  disponible 


I      I  Pages  detached/ 

r~l  Showthrough/ 

r~n  Quality  of  print  varies/ 

I      I  Includes  supplementary  material/ 

r~n  Only  edition  available/ 


Pages  wholly  or  partially  obscured  by  errata 
slips,  tissues,  etc.,  have  been  refilmed  to 
ensure  the  best  possible  image/ 
Les  pages  totalement  ou  partiellement 
obscurcies  par  un  feuillet  d'erraica.  une  pelure, 
etc.,  ont  4ti  filmdes  &  nouveau  de  facon  d 
obtenir  la  meilleure  image  possible. 


This  item  is  filmed  at  the  reduction  ratio  checked  below/ 

Ce  document  est  filmd  au  taux  de  reduction  indiqu^  ci-dessous. 

10X  14X  18X  22X 


26X 


30X 


y 

12X 


16X 


20X 


24X 


28X 


32X 


Th«  copy  filmed  h«r«  has  b««n  reproduced  thanks 
to  tha  ganarosity  of: 

Medical  Library 
McGill  University 
■Montreal 

Tha  imagaa  appaaring  hara  ara  tha  bast  quality 
possible  considering  the  condition  and  legibility 
of  the  original  copy  and  in  keeping  with  the 
filming  contract  spacificationa. 


L'axemplaire  filmA  fut  repinduit  grioe  i  la 
g^inirosit*  da: 

Medical  Library 
McGill  University 
Montreal 

Lea  images  suivantea  ont  4ti  raproduites  avac  la 
plus  grand  soln,  compta  tenu  de  la  condition  at 
da  la  natteti  da  I'exemplaire  film*,  et  en 
conformity  avac  las  conditions  du  contrat  da 
filmage. 


Original  copiea  in  printed  paper  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on 
the  last  page  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  original  copies  are  fiimsd  beginning  on  the 
first  page  with  a  printed  or  illustrated  impree- 
sion,  and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


Les  exemplairaa  originaux  dont  la  couverture  en 
papier  est  ImprimAe  sont  filmte  en  commenpant 
par  la  premier  plat  et  en  terminant  soit  par  la 
darniire  page  qui  comporte  une  empreinte 
d'impreaaion  nu  d'iilustration.  soit  par  la  second 
plat,  salon  la  caa.  Toua  lea  autras  exemplairaa 
originaux  sont  filmte  an  commenpant  par  la 
premiire  page  qui  comporte  une  empreinte 
d'impression  ou  d'iilustration  at  an  terminant  par 
la  darnlAre  page  qui  comporte  uno  telle 
empreinte. 


The  laat  recorded  frame  on  each  microfiche 
shall  contain  the  symbol  —»■(  meaning  "CON- 
TINUED"), or  the  symbol  V  (meaning  "END"), 
whichever  applies. 


Un  dee  symboies  suivants  apparaftra  sur  la 
darnlire  image  de  cheque  microfiche,  selon  le 
cas:  le  symbols  — ^  signifie  "A  SUIVRE",  le 
symbols  y  signifie  "FIN". 


Mapa.  plates,  charts,  etc..  may  be  filmed  at 
different  reduction  ratios.  Thoaa  too  large  to  be 
entirely  included  in  one  exposure  are  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  aa 
required.  The  following  diagrams  illustrate  the 
method: 


Lea  cartas,  planchea,  tableaux,  etc.,  peuvent  fttre 
flimte  A  dea  taux  de  rMuction  diff^rents. 
Lorsque  le  document  est  trop  grand  pour  Atre 
reproduit  en  un  seul  ciichA,  11  est  film*  i  partir 
de  I'angia  supirieur  gauche,  de  gauche  A  droite, 
et  de  haut  en  baa,  an  pranant  la  nombre 
d'images  nAcessaira.  Las  diagrammea  suivants 
illustrent  la  mithoda. 


1 

2 

3 

1 

2 

3 

4 

5 

6 

(Tl 


C^-^^-^i-'Vt'V-c- 


o 


THE    PLAGUE. 


A   PROSPECT   AND  A  RETROSPECT. 


BY 

J.  G.  ADAMI,  M.A.,  M.D., 

PROFESSOR  OF  PATHOLOGY.  McGILL  UNIVERSITY,  MONTREAL,  AND   PATHOLOGIST  TO 

THE  ROYAL  VICTORIA  HOSPITAL. 


EKPRINTED  FROM  THE  MONTKEAL  MEDICAL  JOURNAL,   APRIL,    1900. 


f  M  ..    I  ,.        f  '  1  f   1  !     i 


'  THE  PLAGUE. 

A  PROSPECT  AND  A  RETROSPECT.* 

IIY 

J.  GKOR(iK  Adami,  M.A.,  M.l).,  F.R.S.E.. 
Professor  of  Patliolofiy,  McGill  University. 

Studying  the  history  of  the  Plague  in  Europo  it  has  been  perhaps 
natural  to  infer  that  this  dread  disi^ase  has  receded  from  the  civilized 
areas  of  the  Temperate  Zone  never  to  return  in  epidemic  fonn.     We  see 

♦  Note  :— In  the  following  pages  I  have  attempted  to  bring  together 
matters  of  direct  use  to  those  desiring  to  have  a  general  idea  of  our  preseat 
stand-point  In  connection  with  the  Plague.  I  am  Indebted  more  especially 
to:— 

The  Plague  in  India,  18^6-97,  compiled  by  R.  Nathan,  Indian  Civil  Service, 
IV.  Vols.,  large  8vo.  with  maps  and  diagrams.  Printed  at  the  Government 
Central  Printing  Office,  Simla,  1898.  Price  per  set  of  four  Vols.,  15  Rs.  or  £1. 
The  first  volume  of  these  more  especially  gives  a  most  valuable  account  of 
the  previous  history  of  the  Plague  In  India,  description  of  the  Plague,  Its 
course  and  characteristics,  and  of  the  measures  taken  In  India  to  prevent  the 
spread  of  Infection. 

Muller  &  Poch,  Die  Pest.  Nothnagel's  Specielle  Pathologie,  Vol.  No.  V., 
Pt.  4,  Vienna,  1900.  This  is  on  the  whole  a  most  valuable  study  on  the  sub- 
ject, but  is  In  Its  earlier  part  based  perhaps  a  little  too  much  upon  the  work 
of  previous  Austrian  and  fJerinau  writers,  (iricsinjicr  for  oxninplc,  and  does 
not  sufl^clently  acknowledge  the  studies  of  those  of  other  nationalities— a 
fact  which  may  in  part  possibly  be  explained  by  the  fact  that  Dr.  H.  F. 
Muller,  the  original  author,  died  of  the  disease  In  Vienna  before  he  had  re- 
vised, or  indeed,  had  nearly  completed  the  work. 

Daniel  Defne.  A  Journal  of  the  Great  Plafrno  in  London  (Kkio),  first  jmnted, 
London,  l/L'O,  reprint,  Temple  Classics  Series,  Dent  &  Co., London.  lilOO.  7.">  cents. 

Report  of  the  Indian  Plague  Commission  on  Haftklne's  Anti-Plague  Inocu- 
lation.   Abstr.  and  editorial  in  Brit.  Med.  Joitrn.,  Feb.  24th,  1900,  p.  455. 

Lvstig  d  Galeotti.  Remarks  on  Preventive  Inoculation  Against  Bubonic 
Plague.    Brit.  Med.  Journ.,  Feb.  10th,  1900,  p.  311. 


its  last  groat  outburst  in  Knglaud  in  KUi'),*  the  last  outburst  in  West- 
ern Europe  at  Marseilles  in  1721,  and  in  Eastern  Europe  at  Moscow  in 
1771,  and  until  the  closing  years  of  the  century  in  South-Eastern  Europe 
alone — in  Turkey — has  the  plague  shown  itself  epidemically. 

Ikit  at  the  present  juncl\ire  it  is  right  and  reasonable  to  keep  in  mind 
that  ours  anay  bo  U  false  security.  We  ascribe  our  immunity  to  im- 
proved hygiene  and  superior  cleanliness,  together  with  (as  it  would  seem 
from  the  relative  mortality  among  those  of  different  nationalities 
stricken  of  lute  years  in  Hong  Kong  and  India)  a  superior  i)0wer  of  re- 
.sistancG  in  the  individual,  this  resistance  or  relative  insusceptibility  be- 
ing possibly  the  outcome  of  better  food  and  consequent  more  robust 
health.  A  more  careful  study  of  the  facts  in  relation  to  the  incidence 
of  the  Plague  may  well  make  iis  pause.  If  there  is  one  feature  in  the 
history  of  the  disease  standing  out  more  than  any  'other,  it  is  the  re- 
marbible  diversity  in  the  symptoms.  In  all  epidemics  there  has  been 
the  one  feature  of  bulwnic  enlargements,  if  not  in  every  case,  at  least 
in  a  considerable  proportion  of  those  affected,  and  the  mortality  has 
varied  greatly.  Now,  as  in  the  Black  Death,  the  disease  has  been  of  the 
most  virulent  septicaBuiic  and  ha.'morrhagic  type;  now,  as  at  Bombay  in 
the  present  epidemic,  pneumonic  disturbances  have  been  more  prominent, 
and  now,  a?  in  what  the  Uermans  call  the  "Schlundpest,"  laryngeal 
disturbances  ;  indeed,  as  Cantlie  states,  a  succession  of  outbreaks  in 
the  same  city  seldom  preserves  the  same  type.  Bacteriological  study 
of  the  germ  shows  us  that  we  are  dealing  ^vith  a  microbe  peculiarly 
polymorphic  and  variable  in  all  its  properties.  Hence,  even  if  certain 
races  are  relatively  refractory  to  the  germ  in  one  epidemic,  it  is  well 

TT.  J.  Simpson.  The  Plague  in  India.  Brit.  Med.  Journ.,  Sept.  24th,  1898, 
p.  853. 

Haffkinc  d  Banncrman.  The  Testing  of  Haffklne's  Plague  Prophylactic 
ill  Plague-stricken  Communities  in  India.    Ihid.,  p.  856. 

L.  F.  VhildP.    The  Pathology  of  Plague.    Ildd.,  p.  859. 

Ilunlin.    Note  on  the  Relation    of    Insects  and  Rats  to  the  Spread  of 

Plague.     Clhl.f.  Bah.  .'3,  1S07,  p.  4.S7. 

Tfiiiilcin  li  Lrumnnn.  A  Method  ci!  Rapidly  Identifying  the  Microbe  of 
Bubonic  Plague.    Ihid..  p.  438. 

Bennett  &  Bannermqn.  Inoculation  of  an  Entire  Community  with  Haff- 
klne's Plague  Vaccine.    Indian  Medical  Gazette,  Vol.  34  No.  6,  June,  1899. 

.Tames  CdnilU'.  The  Plasnc,  The  Practitioner,  November,  1899,  p.  .522.  I 
did  not  conic  acrops  thiw  article,  having  mislaid  the  reference,  until  my  article 
was  practically  complete.  In  a  most  clear  manner  Cantlie  takes  up  the 
matter  very  much  after  the  lines  here  followed  and  the  article  is  well  worth 
studying  by  those  who  wish  to  obtain  a  general  idea  of  the  nature  of  the 
condition  written  by  one,  who,  in  Hong  Kong,  had  abundant  opportunity  of 
studying  cases. 

*  As  Simpson  points  out  it  is  not  correct  to  regard  this  as  the  last  year  of  the 
Plague  in  England— for  thirteen  years  after  the  great  fire  in  1666  cases  of  the  disease 
continued  to  present  themselves. 
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within  the  bounds  of  possihility  that,  by  passage,  for  example,  the  germ 
may  have  its  virulence  incre'ased  to  a  point  at  which  racial  insuscepti- 
bility l)ecomes  an  absent  quality.  In  the  epidemic  at  Surat  froiu  1(58  t 
to  l(iH!>,  no  KiiglisliMiiiii  was  attacked,  but  in  Mombay  in  IGDO,  of  800 
Kuropean.s  oiUy  SO  were  left,  among  tliein  (J  civilians,  «  commissioned 
officers  und  not  quite  40  Kngli.:h  soldiers. 

What  it  is  that  causes  variation  in  virulence  and  effects  we  are  still 
very  far  from  knowing — we  have,  however,  to  recognize  its  existence 
in  (he  IMaguc  as  in  inllucnzii,  and,  to  give  a  very  present  instance,  in 
8m«ll-j>ox.  For  in  this  respect  nothing  can  be  more  instructive  than 
the  curiously  mild  epidemic  of  small-i)ox  which  is  now  spreading 
through  the  Northern  States  and  has  made  its  appearance  in  Ontario 
and  parts  of  our  own  Province  of  Quebec.  Nor  again  does  the  fact 
that  two  centuries  and  more  have  elapsed  since  the  Plague  visited  At- 
lantic shores,  alford  any  absolute  indication  that  it  has  retircnl  never  to 
return.  As  Dr.  Simpson  pointed  out  at  the  last  meeting  of  the  British 
Medical  Association,  even  in  the  crowded,  painfully  insanitary  and 
peculiarly  vulnerable  eastern  cities,  while  the  Plague  when  once  it 
enters  may  linger  for  several  years,  periods  of  a  century  or  more  may 
intervene  between  separate  epidemics.  Jiombay  itself  was  free  for  181 
years,  Moscow,  to  come  nearer  home,  for  150  years,  figures  which  are 
not  particularly  reassuring. 

As  now  the  Plague  has  manifested  itself  in  no  uncertain  way  upon 
the  Atlantic  coast  of  Phiropc— in  Portugal,— not  to  mention  along  the 
Pacific  coast,  from  Ja])an  to  the  southermost  parts  of  China  ;  nay  more, 
has  assumed  an  epidemic  type  in  ])arts  of  IJrazil  and  the  Argentine,  we 
in  Northern  America  must  no  longer  live  in  a  fool's  [)aradiso  of  assured 
freedom  from  danger.  In  saying  this  I.  do  not  wish  to  pose  as  an 
alarmist.  As  Midler  and  Poch  point  out,  in  Marseilles  in  irai,  there 
Avere  86,000  deaths  out  of  a  population  of  247,000,  a  mortality  of  ;n.8 
per  cent.,  and  in  London  in  KiOr),  ()8,.596  out  of  a  population  of  400,000, 
a  mortality  of  14.9  ;  Defoe,  it  is  true,  gives  us  the  popular  impression 
of  his  time  that  this  figure  is  too  low  and  that  100,000  is  a  true  estimate, 
or  a  mortality  of  over  20  per  cent.  In  Canton,  on  the  other  hand,  in 
1894,  it  is  estimated  that  140,000  died,  or  5  per  cent,  of  the  inhabitants. 
In  Bombay  in  1896-7,  with  the  more  rigorous  measures  adopted  there 
by  the  authorities,  19,849  died  out  of  a  population  of  846,000,  a  mor- 
tality of  only  2.3.  If  in  a  city  so  notoriously  unsanitary  as  Canton,  and 
among  a  people  so  predisposed  to  the  disease  as  the  Chinese  (it  is 
estimated  that  over  90  per  cent,  of  the  Chinese  attacked  in  Hong  Kong 
succumbed),  the  mortality  was  only  8  per  cent.,  if  again  in  the  continu- 
ation of  the  same  epidemic  in  India,  the  mortality  was  brought  down 
by  preventive  measures  to  2.3  per  cent.;    if  again,  as  the  rareness  of 


hnpmorrhngic  cases  would  scorn  to  indicate,  the  present  epidemic  is  of  a 
relatively  mild  type,  then  with  our  present  ]M)werfl  of  (piarftntine  and 
8cgre<.mlion,  even  did  I  lie  luHtileneo  gain  entry  into  the  country,  there 
is,  in  my  opinion,  singularly  littlo  elnmec'  of  its  spreiulin;,',  unless  in- 
deed— and  this  is  on  the  whole  unlikely — it  snddeidy  increases  ;,'reatly 
in  viridenee.  All  that  I  wish  to  urj^e  is  that  reasonahle  precautions 
should  now  he  tiikiti  to  ;;iinrd  aj^ainst  its  entrance,  nnd  that  the  present 
is  a  |»artieularly  favourable  tinu'  to  seek  out  and  remove  the  weak  8i>ots 
in  our  hyjiicnic  defences,  and  if,  as  is  the  case  in  Montrenl,  there  are 
foul  and  utterly  unhealthy  areas  in  the  city,  now  is  the  acceptal)lc  mom- 
ent for  cleansing  those  areas. 

It  follows  therefore  that  the  quarantine  ollicers  nt  all  our  ports,  both 
on  the  Atlantic  and  on  the  Pacific,  receive  the  fullest  instructions  to  he 
on  guard  against  the  entrance  of  infected  individuals  or  infected  goods, 
and  that  everywhere,  but  nu)re  especially  in  our  seaport  towns,  the 
ordimiry  ])ractitioiH'r  be  on  the  alert  to  recognize  the  first  case,  or  first 
symptoms  of  the  disease.  We  are  glad  to  assure  our  readers  that  under 
the  able  direction  of  Dr.  ^fontizambert,  all  olheial  ])recautions  arc  be- 
ing taken.  Only  within  the  last  few  days  u  bacteriological  laboratory 
has  been  inaugurated  in  connection  with  the  quarantine  service  at 
Victoria,  B.C.,  and  Dr.  Charles  lliggiiis.  Assistant  Pathologist  and 
Bacteriologist  to  the  Dopartineiii  of  Agriculture,  a  thoroughly  capable 
and  reliable  ofTicial,  has  been  placed  in  charge.  vXt  the  Atlantic  ports 
also  care  is  being  taken  to  obtain  sure  diagnosis  and  segregation  of  any 
suspected  c*ases.  It  is  opportune,  however,  to  collect  here  into  a  brief 
and  succinct  form  the  main  characteristics  of  the  disease  and  the  means 
of  diagnosing  and  of  preventing  llie  spread  of  the  same,  so  that  the 
general  practitioner  be  not  perchance  caught  napping. 

THE  NATURE  OF  THE   PLAGUE  AND   ITS   CIIARACTEmSTIC   SYMPTOMS. 


What  then  is  the  plague  ?  It  is  a  disease  caused  by  infection  by  a 
specific  bacillus,  manifesting  itself  more  particularly  as  a  malignant 
lymphadenitis,  and  its  characteristic  symptom,  that  which  distinguishes 
it  from  all  other  epidemic  diseases,  is  the  production  of  buboes.  Just 
as  in  cholera,  the  mucous  membrane  of  the  intostino  is  the  tissue  of 
election,  and  in  small-pox  the  skin — so  in  the  Plague  it  is  the  lymph 
glands  which  are  especially  picked  out,  and  here,  I  may  add,  it  is  that 
the  specific  bacteria  of  the  disease  are  to  be  detected  in  profuse  abund- 
ance. But  again,  just  as  one  may  occasionally  come  across  a  case  of 
typhoid  in  which  there  are  no  enlarged  Peyer's  patclies,  so  occasionally, 
a  case  of  jdague  presents  no  enlarged  subcutaneous  lymph  glands — 
while,  apparently  more  frequently  than  is  tho  case  with  typhoid,  the 


discoao  may  take  on  tlio  piiomnonic  type."'*  Vnv  itiir  present  purposes, 
these  enses,  wliidi  aic  pcciiliarly  I'atal,  iimy,  I  think,  ho  nej^U'eted.  The 
j,M'iieral  history  wlieii  liie  pestilence  first  reaches  a  eoiinlry;  is  tlial  the 
earlier  eases  tend  to  Iki  mild  and  iiidelinit(!  and  oE  the  l)uhiini*r  type. 
This  is  well  hrouyhl  out  in  Defoe's  elassieal  neeount  of  the  tireat  lMa;,'ue 
in  IGOri,  of  wliioh  I  here  note  a  new  and  e.\celleutly  printed  edition  in 
the  now  familiar  '"  Temple  Classie  "  Seru'S.  Like  otiier  epidemics  this 
tends  to  l)e^in  insidimisly,  and  as  often  the  earliest  cases  of  clii»lera 
appear  to  he  nothing  nun-e  than  'a  somewhat  more  severe  diarrluea  than 
nonnal,  so  the  Plague  nuiy  show  itself  first  as  a  development  of  Luhoes, 
clearly  non-venereal  in  origin,  accompanied  hy  little  or  hut  transient 
disturhance.  As  pointed  out,  I  helievc,  hy  Cantlie,  eases  td'  slight  fever 
aecom))anied  l)y  glandular  enlargement  were  noted  at  llong  Kong  he- 
fore  the  plague  was  recognized  there — and  Simpson  gives  full  details 
of  similar  ca.ses  in  the  Shroi)shiro  regiment  which  came  to  Cwlculta 
from  Hong  Kong.  The  condition  spread  to  other  soldiers  who  had 
never  heen  in  Tlong  Kong  and  eventually  terminated  in  cases  of 
typical  riagiie. 

It  is  not  surprising  that  the  heads  of  the  Indian  Medical  Service 
refused  to  ncknowlcdge  that  they  were  here  dealing  with  the  genuine 
disease.  What  I  wish  to  point  out  here,  is  that  cases  of  non-venereal 
hnbo  occurring  in  the  nut-patient  room  or  in  private  practice,  deserve 
now-a-days  to  he  investigated  and  f(dlowed  with  ))articular  care — more 
especially  if  those  cases  he  accompanied  by  slight  fever  and  a  white 
coated  tongue,  red  at  the  tip  and  edges.  Tn  short,  any  case  of  fever 
accompanied  hy  marked  glandular  enlargements  in  cither  groin,  axilla 
or  neck,  deserves  thorough  investigation. 

Tire  general  experience  of  the  T5omlmy  epidemic  is  that  buboes  which 

*  ('antlie  distinguishes  the  following  vjirietics  of  type  : 

1.  The  Hiiboiiir  form,  "  as  a  rule  tlie  first  outlireiilt  of  Pliigne  in  ii  coninmnily  is 
I)ul)onic  ill  typo  whatever  it  niny  l).H'onie  afterwards." 
'2.  Pnnimonir. 

3.  TnfcufiiKil,  m  wliicli  an  intestinal  (lux  ooeurs  consistinR  of  diiirrlKca  at  the 
onset  to  be  followed  later  hy  the  appearance  of  blood,  mucus  and  ei)itheliiini  in  tin; 
stools. 

4.  'the.  Cerrlirii!.  in  which  delirium,  often  apparently  of  a  suicidal  type  sets  in 
early,  with  twitchinfjs,  tonic  and  clonic  spasms,  especially  in  children,  loss  of  con- 
sciousness and  deafness  are  moi'e  than  occasionally  manifest. 

.5.  PucrprrctI,  in  which  uterine  liaMiiorrhage  and  miscarriage  are  the  prominent 
features. 

6.  Pefitiii  Siih-fn}is,  rapidly  fatal  cases  in  which  the  usual  clinical  signs  have  not 
time  to  develop. 

7.  Tt/iihiis  'fi/fx',  resembling  malignant  typhus  ;  in  the  Tropics  not  unfrefniently 
the  symptoms  of  the  two  diseases  are  almost  identical,  even  to  the  skin  eruption. 

H.  Pft^fh  A)iihulnna.  A  mild  type  of  the  disease  freiiuently  included  under  the 
heading  of, 

0.  Pestis  Minor,  sporadic  or  even  epidemic  outlireaka  of  adenitis  going  on  to 
suppuration  with,  however  little  constitutional  disturbance. 


liavo  ^onc  on  U>  \vt'll-»lt'vcln|K'(l  siippiiratiDii,  yield  |)iis  free  iroiii  plugiie 
Imc'illi  and  aH  the  only  Hiire  nioanH  of  (lia^mxiti  in  a  (li)iili(fid  cuflc  in  the 
bufteriological,  tlic  study  of  a  Hii|)|)uratin>(  hulu)  14  likoly  to  yield  no 
certnin  reHidtH.  Kxainination  in'ist  l)0  nia(h)  hid'ore  Hii|>|»nration  de- 
velops and  if  this  is  not  possihl;',  recourse  shoidd  he  had  to  the  nu'gluti- 
nation  test,  for  in  the  later  slaj;es  of  the  diseaso  the  hlood  gains  ag- 
glutinating properties.  A  drop  id'  hlood  collected,  as  in  Wyatt  .lohn- 
ston's  method  for  typhoid  fever,  and  sent  to  a  bueterlologiiiil  laboratory, 
may  thus  afford  valnahle  information.  Jn  the  earlier  sliige  of  the  hnlto, 
as  already  indicatecl,  and  in  tho  surrounding  sero-sjingniuolent  tluid 
abundant  bacilli  'are  present. 

Passing  from  these  cases  of  "I'estia  minor,"  before  indicating  the 
main  symptoms  (»f  the  more  virulent  disease,  a  few  words  nuiy  be  said 
with  regard  to  the  specilic  nncrobe  and  to  the  essential  nature  cd"  the 
plague  process. 

THH    I't.AOlTR    BACir-LIfS. 

The  bacillus  which  was  discovered  by  Kitasato  during  the  epidemic 
in  Hong  Kong  in  lS!)t,  has  been  abundantly  proved  to  be  the  specilic 
cause  of  tlie  di.seasc.  It  is  pre??nt  in  Inrge  nund)ers  in  the  buboes  in 
the  early  stage  of  tho  di.soase  and  in  the  luvmorrhagic  (edematous  fluid 
surrounding  them.  It  is  from  theso  that  the  bacilli  can  be  obtained 
in  tho  greatest  abundanco  and  diagnosis  be  madi'  without  dilbculty. 
In  well  marked  cases  it  is  ])resent  also  in  the  blood  but  bere  the  in- 
dividual bacteria  are  few  and  far  between  in  any  given  specimen,  and 
thus  tlie  failure  to  di.scover  them  in  the  blood  is  not  by  any  means  a 
positive  indication  that  the  individual  is  not  sulTering  from  the  disease. 

These  bacilli  are  short  and  thick,  with  rounded  ends  and  when  grown 
outside  the  body  fro(iuently  occur  in  short  chains  and  from  the  deeper 
staining  of  the  ends  tend  to  ai)pear  like  diplococci ;  they  do  not  stain 
by  Gram's  metbod.  They  grow  best  at  blood  temperature  ni)on  all  the 
ordinary  media.  The  most  characteristic  growth  is  in  slightly  alkaline 
peptone  broth,  and  more  especially,  is  Ilankin  has  pointed  out,  when 
a  little  butter  fat  has  been  added.  The  bacilli  tend  to  grow  round  the 
fat  droplets  upon  tho  surface  and  falling  down  form  long  festoons  or 
stalactites,  the  old  growths  gradually  accumulating  at  the  bottom  as  a 
granular  or  grumous  deposit,  while  tho  medium  remains  clear.  Grown 
outside  tho  body  involution  or  degeneration  forms  show  themselves 
-f-fl  with  fair  rapidity,  and  «s  Ilajikin^points  out,  this  tendency  to  involution 
(  may  be  made  a  means  of  rapidly  identifying  the  microbe.  If  this  e 
inoculated  upon  agar  containing  from  2.5  to  3.5  per  cent,  uf  .ammon 
salt,  involution  forms  will  be  found  in  an  unmista_k;gble  way  after  a 
lapse  of  2-1  hours.     Ilankin  and  Leumann  have  cultivated  a  large  num- 


her  of  otluT  microhoH  under  like  conditions  iind  in  nono  of  tlioin  have 
lliey  liud  any  uppnmi'li  to  liu"  iippcariincei*  pri'scntod  l»y  the  IMaguo 
hacilli   iiiidcr  tliesi'  conditions  of  j^rowtli   in  salted   nicdia. 

Tiic  i)a(iiliis  is  patlio^^t'iiic  for  rats,  Miicc,  j,niini'a  piff,  niMiits,  tlics  and 
other  insects,  and  is  rapidly  coinniiinuated  from  one  aniniiil  to  another. 
After  death  tho  bacilli  are  found  in  all  Iho  orjj;ans.  l''urtlierrnore,  it 
it)  rapidly  coniniunicated  from  one  animal  to  unother,  'rhou>;h  1  am  in- 
dined  to  think  that  too  mnch  is  l)ein;f  made  of  this  conveyani'c  of  the 
disease!  i)y  means  of  rats,  nevertheless,  the  relationship  of  disease  amonj^ 
these  animals  to  phigue  in  man  has  lieen  noted  for  centuries,  nay  more, 
as  I  previously  pointed  out  in  this  Journal,*  the  fact  of  this  rehition- 
ship  carries  us  back  to  about  111!  I'..('.  in  mir  knowledge  of  the  existence 
of  the  I'laguo. 

A  curious  fact  has  recently  been  pointed  out,  namely,  that  the  known 
danger  of  handling  rats  thnt  have  died  of  tho  disease  extends  at  most 
for  24  hours;  after  this  period  they  may  be  handled  with  impunity,  «nd 
it  is  itulicated,  with  a  fair  amount  of  ]»r(ili.il)ility,  that  the  infection  is 
l)y  means  of  the  lleas  and  parasites  on  the  rat's  body  which  i)ass  on  to 
the  hands  and  clothes  of  those  taking  them  up  immediately  after  death, 
which  ttJso  in|  la  few  hours  have  deserted  tho  bodies,  these  .becoming, 
therefore,  relatively  harmless. 

THE  DISEASE  PHOCESS. 

We  have,  it  would  seom,  to  deal  with  an  infection  occurring 
most  frequently  through  the  skin.  Tt  is  remarkal>le  that  the  prim- 
ary seat  of  infection  is  in  the  majority  of  cases,  unrecogniaible. 
Light  is  thrown  upon  this  peculiarity  of  tho  disease  by  certain  obser- 
vations of  Albrccht  and  (ilion,  that  the  disease  mny  bo  induced  in  sus- 
ceptible animals  by  merely  rubbing  some  of  the  virus  over  the  skin, 
and  this  even  when  it  has  not  been  ])reviously  slvavod.  Tn  such  ex- 
periments no  marked  local  reaction  need  result,  but  the  aninuil  rapidly 
succumbs.  As  Ilankin  (private  communication  in  1897),  Childo  and 
others  have  pointed  out,  in  some  cases  a  minute  reddened  jiapule  going 

*  Adaini— Montreal  Medical  .Tournal,  Vol.  24,  1890,  p.  095.  Since  writing  tliat 
accountof  the  Pl.igue  among  tlie  Philistines,  and  the  Trespass  OITering  of  the  Golden 
Emerods  (Ijulioes)  and  Golden  Mice,  I  have  learnt  that  the  Hebrew  word  translated 
mice,  is  one  wliich  equally  refers  to  rats  and  small  rodents  in  general.  Wliile  it  is 
trun  that  mice  like  rats  are  aflTected  during  Plague  epidemics,  tlieir  wandering  out 
to  opon  places  and  dying  there  is  not  so  marked  as  it  is  witli  rats,  and  thus,  if  this 
word  refers  to  rodents  in  general,  the  case  in  favorof  the  disease  among  the  Philis- 
tines and  Israelites  being  the  Plague,  becomes  even  stronger.  Probably  as  a  result 
of  my  nott  on  the  matter  being  contributed  in  a  "  Retrospect"  it  has  been  largely 
overlooked.  T  was  not  a  little  interested  to  come  across  in  last  Saturday's  Eveniny 
Post  (New  Yoik),  April  14th,  an  announcement  heralding  this  same  antiquarian 
discovery  by  the  :mm»m  writer  of  a  paper  presented  recently  to  the  Royal  Society  o 
New  South  Wales  I 
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on  to  vesiculation,  may  be  seen  in  tlie  very  earliest  stages  in  the  cutane- 
ous area  associated  witli  tlie  first  lymph  gland  which  shows  enlargement 
(l)rinrary  l)ul)o)  and  liere  nuiy  be  found  abundant  bacilli.  One  of 
Childe's  cases  is  ])et'uliarly  instructive  :  The  small  unopened  papule 
with  sero-pus  in  its  ai)ex  was  found  exactly  upon  the  mid-dorsal  aspect 
of  tiie  glans  penis  ;  i'rom  it  pure  cultures  of  the  bacillus  were  obtained, 
which  injected  into  a  rat,  caused  its  death  from  plague.  In  this  case 
the  inguinal  glands  on  both  sides  were  equally  affected  and  enlarged  to 
tho  size  of  walnuts.  Ilankin  has  communicated  to  me  a  somewhat 
similar  case.  Rarely  tlie  local  reaction  at  the  point  of  infection  is  more 
jironounced  and  a  ])rimary  car])uncle  with  ha-morrhages,  necrotic 
centre  and  surrounding  (lodema,  has  been  observed.  It  would  seem  that 
Roux's  statement  is  well  based,  that  the  more  marked  the  local  reac- 
tion, tho  less  virulent  the  disease  and  the  more  favourable  the  prog- 
nosis ;  the  virulent  germ  is  not  arrested  locally,  but  is  conveyed  rapidly 
to  tho  nearest  lymiih  gland  and  there  sets  up  the  inflammatory  reac- 
tion wliieh  results  in  the  development  of  the  primary  bubo. 

I  am,  I  take  it,  wrong  in  saying  the  nearest  lymph  gland,  for  as  in 
the  case  of  Professor  Aoyama,  the  primary  vesicle  may  be  upon  the 
hand,  the  primary  bulm  in  the  axilla  (with  in  his  case  ia  somewhat  rare 
intervening  lymphangitis).  It  is  indeed  not  a  little  remarlcable  how 
rare  are  buboes  in  tho  popliteal  and  cubital  spaces.  Either  the  main 
body  of  lymph  from  the  extremities  does  not  traverse  the  glands 
situated  in  these  sjiaccs,  or  the  different  lymph  -glands  exhibit  varying 
reactions  to  the  virus.  Certain  it  is  that  the  glands  of  the  groin  and 
of  the  axilla  are  far  and  away  the  commonest  seats  of  the  primary  bubo. 
Next  most  common  are  the  cervical  glands,  an  indication  that  infec- 
tion may  be  through  the  tonsils,  the  mouth,  or  the  nasal  mucosa. 
Feeding  animals  with  the  pest  bacilli  leads  much  more  frequently  to 
the  development  of  cervical  buboes  than  to  enlargement  of  the  mesen- 
teric glands.     I  shall  refer  later  to  infection  through  the  lungs. 

In  general,  the  course  of  the  disease  may  be  described  as,  (1).  Local 
infection  unrecognizable,  or  if  recognizable  accompanied  by  a  minimal 
local  reaction.  (3).  Affection  of  one  or  more  of  the  group  of  lymph 
glands  associated  with  the  area  of  local  infection,  which  affection  at 
first  sets  up  at  most  local  swelling  and  pain,  but  no  general  reaction, 
i.e.,  the  moment  general  symptoms  set  in  Lhe  bubo  is  already  a  pro- 
minent feature.  (3).  Following  rapidly  upon  this  local  production  of 
a  bubo  there  is  generalization  of  the  disease— diffusion  of  the  bacilli 
and  their  products  into  the  blood  and  supervention  of  general 
symptoms. 

SYMPTOMATOLOGY. 

I  may  now  rapidly  note  down,  the  main  symptoms  of  the  disease  : — 
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I.  In  geiiGral,  the  disease  shows  itself  with  remarkable  suddenness; 
there  is  an  initial  severe  rigor,  intense  headache  with  giddiness  sud- 
denly supervening  u|)on  iipii'arently  perfect  health,  and  rapidly  devi'lop- 
ing  prostration.  More  rarely  there  is  a  prodromal  period  in  which  the 
p&tient  feels  somewluit  out  of  sorts  with  sliglit  lieadaclu',  nausea,  feel- 
ing of  weakircss  in  tlie  liml)s  and  it  may  he  some  pain,  more  especially 
upon  pressure  in  ihe  region  where  tho  prinuiry  bulx)  will  eventually 
become  manifest.  The  intense  headache  and  rigors  are  accomiianied 
by  a  dry  hot  skin,  the  eyes  become  sunken,  the  features  drawn,  and  soon 
a  typhoidal  state  developes  with  or  without  coma. 

II.  There  is  definite  but  not  particularly  high  fever  rising  rapidly  to, 
generally,  from  103  to  104 n\,  with  tendency  to  remissions  in  the  early 
morning  hours  und  exacerbations  in  the  late  afternoon  and  evening 
hours,  the  temperature,  however,  may  never  exceed  101°.  In  favour- 
able cases  there  may  bo  resolution  by  lysis,  the  curve  resembling  some- 
what that  of  typhoid  convalescence,  or  moro  rarely  by  crisis.  Septic 
complications  may  induce  a  characteristic  curve. 

III.  Save  in  the  fulminant  and  pneumonic  cases,  in  whicli  a  i)riman' 
bubo  tends  to  be  absent,  a  bubo,  most  often  in  the  groin,  next  mo.^t 
frequently  in  the  axilla,  or  again  less  frequently  in  the  neck  region,— is 
to  be  made  out  from  the  very  beginning  of  the  illness.  An  inguinal 
bubo  is  most  common  in  adults,  a  cervical  in  children.  This  is,  indeed, 
the  "token"  of  the  disease.  It  is  painful  on  pressure,  surrounded  by 
an  cedematous  area,  may  be  only  just  palpable,  but  in  general  is  from 
the  size  of  a  walnut  to  that  of  a  goose's  egg;  the  skin  over  it  is  glazed  and 
may  be  hemorrhagic  and  vesicular.  In  the  immediate  neighbourhood 
of  this  primary  bubo  there  may  be  other  uuirkcdly  enlarged  lymiih 
glands  (primary  buboes  of  the  second  class  as  they  are  termed  by  Al- 
brecht  and  Ghon),  enlarged  as  a  consequence  of  direct  infection  through 
the  lymph  and  showing  similar  characters.  Only  very  rarely  are  there 
bilateral  primary  buboes  (e.g.  where  infection  has  been  through  the  in- 
tegument in  tho  midline  of  tho  body).  Eventually  there  may  be  a 
general  enlargement  of  all  superficial  lymph  glands,  secomlnrtj  buboes  ; 
but  these  again,  with  very  rare  exceptions,  do  not  show  the  same  large 
size  and  surrounding  infiltration  and  hDnuorrhages  seen  in  the  primary. 
They  are  evidently  due  to  infection  of  tho  glands  from  the  blood  streai  i 
after  the  germs  have  become  genoralizotl. 

IV.  Other  "tokens"  are  carbuiu-les  and  c\itaneous  luiMuorrhages. 
The  latter  lare  only  seen  in  very  malignant  cases,  as  in  the  "lilack 
Deatli,"  the  former  may  be  primary,  at  tho  seat  ot  what  is  evidently 
the  primary  infection,  or  secondary,  due  like  the  'Secondary  buboes  to 
general  blood  infection. 

V.  Nervous  disturbances  are   marked,  but  are  very  variable.     Tiie 
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preliminary  licaclaclie  and  giddiness  have  already  been  mentioned.  Tlio 
rest,  in  the  main,  are  those  of  the  "typhoid  state."  The  giddiness  is 
accompanied  1)y  a  eliaracteristic  wallc,  as  of  a  drunken  man,  that  of 
cerebellar  ataxia.  Sensory  disturbances  show  themselves  in  the  main 
by  apathy,  sleepiness  or,  it  may  be,  complete  coma.  Tlio  speocli  is 
slow,  and  "far  away,"  tlie  eyes  dull  and  heavy  ;  delirium  of  a  prolonged 
tyi)e,  colourless  (as  Miillor  expresses  it),  as  of  a  man  enacting  a  pro- 
longed dream,  talking  and  gesticulating  to  imaginary  individuals,  is 
met  with.  And  very  characteristically  this  delirium  often  leads  the 
patient  to  get  out  of  bed  and  wander  about  aimlessly  in  the  hoiise  or 
street.  Defoe  gives  vivid  pictures  of  this  form.  While  the  delirium 
may  be  acute,  and  sometimes  of  the  suicidal,  it  is  most  often  of  the  quiet 
fonn. 

VI.  The  pulse  from  being,  according  to  Aoyama,  large  and  full  and 
dicrotic  at  the  .start,  soon  becomes  rapid,  120  and  more  ;  in  cases  of 
unfavourable  prognosis,  small  and  of  low  tension  ;  in  fatal  cases  Miillor 
frequently  counted  it  at  300  and  over,  indeed,  as  a  case  progresses  to  a 
fatal  termination,  the  rate  becomes  more  and  more  rii])id.  As  ^Midler 
points  out  the  plague  virus  is  a  stnmg  cardiac  poison  and  the  pulse 
indicates  very  largely  the  potent  effect  of  the  disease  in  inducing  cardiac 
weakness.  Death  would  in  the  main  seem  due  to  direct  action  of  the 
poison  upon  the  heart  muscles,  or  it  may  be,  though  this  is  not  so  likely, 
upon  the  cardiac  nerves. 

VII.  Beyond  epistaxis  and  pharyngeal  (tonsillar)  idceration,  the 
upper  air  passages  are  usually  found  unaffected.  The  lungs  are  usually 
intact,  though  there  may  at  times  be  a  certain  amount  of  bronchial 
catarrh  from  the  third  or  fourth  day.  The  Bombay  epidemic  has,  how- 
ever, clearly  proved  the  existence  of  one  special  type  of  Plague — pneu- 
monic Plague.  This  form  was  first  clearly  differentiated  by  i-'orbes  in 
the  Pali  plague  of  18-38,  if  not  by  Gilder  at  Ahmedabad  in  1820.  And 
there  can  be  no  doubt  that  the  Black  Death,  the  most  terrible  visitation 
known  in  history,  was  this  most  malignant  form  of  the  disease.  At 
Bombay,  L.  F.  Childe  first  called  attention  to  its  existence.  Just  as  we 
have  two  main  forms  of  anthrax  in  man,  malignant  carbuncle  in  which 
the  primary  infection  is  through  the  skin,  and  wool  sorters  disease 
(pneumonic  anthrax),  so  it  is  with  this  disease.  The  patients  present 
no  very  prominent  pulmonary  symptom  ;  there  is  a  cough  but  not  very 
frequent,  the  expectoration,  however,  is  blood  stained  and  contains 
abundant  bacilli— and  soon  there  is  extreme  dyspnroa  with  cyanosis. 
So  far,  in  the  relatively  few  cases  that  have  been  studied,  there  have 
been  pleuritic  pains  but  no  accompanying  herpes.  In  ordinary  Plague 
the  respirations  may  rise  to  30  or  40 — in  this  condition  they  may  be  as 
frequent  as  60  to  75.  The  condition  is  one  of  a  lobular  pneumonia  and 
the  ausculatory  and  other  signs  correspond. 
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^\liat  is  noticeable  is  that  the  lips  are  dry,  while,  according  to  several 
observers,  the  tongiiu  has  a  wliitish  or  chaliiy  surface  with  reddened  tip 
and  edges  and  it  tends  to  bo  swollen.  The  tonsils  in  general  are 
markedly  swollen  and  reddened — more  rarely  they  are  ulcerated.  It 
must  be  remembered  that  the  frequency  of  cervical  buboes  in  children 
would  seem  to  be  related  to  more  frequent  infection  through  the  mouth 
or  tonsils,  even  more  than  through  the  iu)se.  The  gastric  juice  appears 
to  prevent  primary  infection  of  the  intestines.  Persistent  vomitiug  is 
by  many  regarded  as  an  unfavourable  sign. 

VIII.  Wilm,  at  Hong  Kong,  is  the  only  authority  who  has  recorded 
primary  plague  affecting  the  abdominal  digestive  tract ;  other  authori- 
ties are  inclined  to  regard  this  as  i)eeuliarly  rare,  if  not  non-existent. 
With  regard  to  the  stools  they  are  either  regular  or  nu)re  often  there  is 
a  tendency  to  constipation.  Cantlie,  Wilm  and  others  found  diarrha-a 
frequent  at  llong  Kong  in  the  earlier  stages  with  l)lood  and  mucus 
present.     At  Bombay  this  was  rai'e. 

IX.  Tho  liver,  spleen  and  kidneys  i)resenL  no  constant  disturbances 
recognizable  clinically.  According  to  Yamagiwa  and  other  recent  ob- 
servers, the  amount  of  urine  is  diminished,  albumin  is  generally  ])resent, 
but  in  relatively  small  quantities.  The  urine  is  often  of  a  dark  colour 
and  contains  indican  (Aoyama),  chlorides  are  diminished.  There  would 
in  short  appear  to  be  u  not  very  marked  febrile  nephritis.  Bacilli  have 
frequently  been  found  in  the  in-inc — limnaturia  is  rare. 

PROGNOSIS  : 

Cases  are  on  record  in  which  the  individual  without  previous  warn- 
ing has  dropped  down  as  if  struck  by  lightning  (?  heart  failure)  several 
in  which  death  has  resulted  within  four  or  five  hours  from  the  Urst  onset 
of  symptoms.  Death  most  frequently  occurs  within  five  days.  If  the 
patient  survives  for  six  days,  the  prognosis  becomes  on  the  whole 
favourable,  being  distinctly  favourable  after  the  eighth  day  is  passed. 
Where  death  occurs  late,  or  in  the  second  or  third  week,  it  would  seem 
that  second'ary  septic  infection  is  mainly  responsil)le.  Suppuration  of 
the  buboes,  which  many  hold  to  be  a  favourable  sign,  does  not  by  any 
means  indicate  secondary  infection — for  the  Plague  bacillus  itself  can 
induce  true  pus  production. 

TREATMENT  : 

No  specific  treatment  by  drugs  has  as  yet  been  discovered.  Digitalis 
and  cardiac  tonics  have  not  been  found  to  effect  any  definite  iuiprovcment; 
nor  again  the  surgical  removal  of  the  i)rimary  bubo.  Already  when  this 
becomes  noticeable  the  bacilli  'are  abundant  in  the  surrounding  cede- 
matous  and  hemorrhagic  infiltration.     The  seat  of  infection  is  so  often 
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imrocognizable  and  when  present  is  so  indefinite  that  little  in  the  way 
of  cure  is  to  he  expected  from  excision. 

In  this  last  epidemic  as  in  those  of  centuries  ago,  the  physician  ims 
found  himself  wholly  at  a  loss  to  influence  the  disease  by  means  of 
drugs  of  any  order ;  at  most  an  attempt  can  be  made  to  mitigate  indi- 
vidual sym])toms.  One  exception  must,  however,  be  made  to  this 
sweeping  stateanent ;  the  researches  and  observations  of  Yersin  have 
undoubtedly  shown  that  in  a  certain  number  of  early  cases — in  which 
the  treatment  has  been  begun  at  an  early  stage — the  injection  of  plague 
serum  is  effectual.  Tliis  serum  is  ol)tained  by  accustoming  a  horse  to 
stand  larger  and  larger  dose  of  the  toxines  of  the  Plague  bacillus  and 
eventually  of  the  most  virulent  bacilli  themselves.  But  no  small  diffi- 
culties stand  in  the  way  of  successful  treatment  by  this  method.  In  the 
first  place,  the  process  of  successive  injections  of  horses  takes  a  very  long 
period  ;  in  the  second  place,  it  would  seem  clearly  that  individual  horses 
vary  greatly  in  the  amount  of  antitoxic  substances  which  they  develop 
in  their  serum  and  to  these  two  causes  we  must  largely  trace  the  ill  suc- 
cess that  followed  the  use  of  the  serum  sent  from  the  Pasteur  Institute, 
I'aris,  to  Bonil)ay.  In  tlie  third  place,  the  amount  of  serum  obtainable 
from  a.n  individual  horse  is  limited  and  as  a  consequence  the  serum  is 
costly  and  difficult  to  obtain  in  any  large  qiiantity.  In  the  fourth  place, 
as  already  hinted  here,  as  is  true  also  in  connection  with  the  diphtheria 
serum  or  antitoxine,  success  or  ill-success  depends  very  largely  upon  how 
soon  after  the  supervention  of  symptoms  the  treatment  can  be  applied. 
In  Plague,  the  infection  becomes  so  rapidly  generalized  throughout  the 
system,  that  in  severe  cases,  however  soon  the  treatment  may  l>e  com- 
menced the  infection  of  the  body  in  general  is  already  so  intense  and 
the  amount  of  toxines  produced  so  extreme  that,  whether  the  antitoxines 
directly  neutralize  the  toxines  or  whether  they  servo  as  stimulants, 
stimulating  the  tissues  to  react  against  these  toxines,  no  amount  of 
serum  is  adequate  to  arrest  the  progress  of  the  disease.  However,  it 
must  be  remembered  that  we  are  only  at  the  beginning  of  serum  therapy 
and  it  may  still  be  that  within  the  next  ie\v  years  great  advances  will 
be  achieved.  So  far,  it  is  true,  it  is  only  along  these  lines  that  at  the 
present  moment  wo  recognize  any  possible  means  of  influencing  the 
course  of  the  disease. 

PREVENTIVE    MEASURES : 

It  is  not  necessary  here  to  lay  down  the  duties  of  the  quarantine  ser- 
vice and  to  point  out  the  moans  whereby  the  disease  can  be  hindered 
fronx  entering  the  country.  But  a  few  words  may  be  said  concerning 
those  points  in  -which  the  Plague  possesses  characters  of  its  own  de- 
manding for  it  special  treatment.  In  the  first  place,  it  is  a  peculiarly 
contagious  disease ;   its  spread  is  rarely  by  the  water  or  again  by  the 
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air,  whereby  I  mean  to  indicate  that  the  bacilli  exposed  to  the  air  and 
sunlight  are  very  rapidly  destroyed,  and  as  a  matter  oi  fact  it  is  only 
those  in  the  very  immediate  neighbourhood  of  patients,  those  brought 
into  contact  with  them  or  witli  diseased  animals  (rats,  mice,  cats),  or 
again  with  the  soiled  linen  of  patient*— who  are  likely  to  contract  the 
disease.     Thus  is  it  that  at  the  beginning  of  an  epidemic  the  spread  is 
characteristically  from  one  meml>er  of  a  household  to  another  and  from 
one  liousehold  to  another  according  to  the   intercourse   between  the 
households,     it  was  found  in  India  that  if  an  infected  house  be  left 
untenanted  for  twenty  days  with  windows  and  doors  open,  that  in  itself 
was  sufficient  to  permit  families  to  reoccupy  it  with  complete  immunity. 
These  facts  would  seem  to  have  been  recognized  and  acted  upon  cen- 
turies ago,  for  in  what  are  the  first  serious  general  enactments  against 
the  Plague,  the  orders  of  the  Privy  Council  promulgated  in  IGOr?  and 
brought  into  force  rigorously  in  ItiG.'),  searchers  were  appointed  to  de- 
tect cases  of  Plague  by  house  to  house  visitation  ;  infected  houses  were 
marked  and  guarded,  their  inhabitants  isolated  under  compulsion  and 
prevented  from  leaving  within  a  period  of  six  weeks— a  "true  quaran- 
tine."    In  short  the  "Leicester  System  "  was  here  for  the  first  time  in- 
troduced, and  Defoe  devotes  many  pages  to  show  how  impossible  it  was. 
Such  isolation  is  only  possible  when  an  epidemic  lias  been  detected  at 
its  very  onset  and  the  affected  households  are  very  few  in  numl)er,  and 
even  then  can  only  be  enforced  when  the  population  is  awake  to  its  im- 
portance. 

What  then  is  to  be  done  ?     If  as  already  stated  the  disease  be  im- 
mediately detected,  the  .sick  must  as  immediately  be  separated  from  the 
apparently  healthy  members,  for  once  it  enters  a  household,  surely  and 
not  too  slowly  the  tendency  is  for  the  members  to  be  affected.     But 
also  those  of  the  household  who  are  apparently  healthy  must  be  segre- 
gated, and  inoculated  with  Haffkine's  vaccine,  the  house  disinfected  and 
kept  empty  for  three  weeks  or  more.     Segregation  was  easy  of  accom- 
plishment in  India.     There,  thanks  to  the  warm  climate,  whole  villages, 
nay,  whole  towns,  could  be  turned  out  of  doors  into  temporary  tents 
and  huts.     Here,  and  in  European  countries,  such  segregation  would 
present  almost  insuperable  difficulties,  while,  as  ITankin  has  pointed 
out  to  me,  it  is  by  no  means  certain  that  we  could  so  surely  disinfect  our 
many  storied  and  solidly  built  houses  with  the  siime  thoroughness  with 
whioh  they  disinfected  the  one  or  two-roomed  hovels  in  the  East  with 
their  solid  floors  and  absence  of  crannies.     It  comes  to  this,  therefore, 
that  as  in  the  case  of  small-pox,  vaccination  so  soon  as  the  Plague  is 
heralded   in   a   community,   is    a   sounder   hygienic    measure    tiran   is 
segregation. 
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PREVENTIVK   INOCULATION  : 

Wo  owe  to  llairkine  the  discovery  as  well  as  the  cini)loymeiit  upon  a 
very  large  seale.  of  the  method  of  raecination  against  this  disease.  Pre- 
vious experience  has  shown  that  preventive  inoculation  may  be  produced 
either  by  the  setting  up  of  a  mild  form  of  the  disease,  or  again  by  intro- 
ducing dead  microbes  in  their  culture  media  into  the  system,  wlieii  the 
organism  reacts  against  the  products  of  the  bacteria  which  gradually 
diffuse  out  of  them  in  the  same  way  as  it  reacts  against  the  products 
that  are  produced  when  yet  they  are  alive;  lastly,  one  may  em[)loy  the 
products  which  by  chemical  methods  have  been  separated  from  the 
bodies  of  the  bacteria  and  from  the  culture  fluids  in  which  they  have 
grown. 

In  connection  Avith  cholera,  Ilaffkino  found  that  he  could  employ 
the  actually  living  bacteria  which,  inoculated  under  the  skin,  lead  only 
to  local  effects  but  confer  a  general  immunity.  In  connection  with 
Plague  this  cannot  be  done  with  safety,  hence  he  was  obliged  to  employ 
a  method  which  has  not  such  lasting  effect  or  results,  but  which  never- 
theless, is  effective — that  of  inoculating  the  dead  bacilli — 'and  he  used 
the  dead  bacilli  plus  the  broth  in  which  they  had  grown  rather  than 
this  broth  alone  free  from  the  dead  bacilli,  because  it  has  been  found 
that  the  toxic  substances  formed  by  this  germ  only  diffuse  out  very  slow- 
ly and  as  these  are  difficult  to  separate  from  the  bodies,  this  inocvdation 
of  the  bacilli  themselves  seems  to  be  the  simpler  process  and  one  likely 
to  yield  results  most  nearly  corresponding  to  those  brought  about  in  the 
actual  disease. 

Pialfour  Stewart  has  recently  i)ointcd  out  that  the  fluid  of  growth 
contains  substances  which  to  some  extent  neutralize  the  toxines  con- 
tained in  the  l)acilli  themselves,  thus  indicating  a  sound  reason  for 
IFaffkine's  procedure,  the  reaction  not  being  so  severe  when  this  fluid 
is  injected  along  witli  the  bodies  of  the  bacilli,  while  the  immunizing 
effects  are  equally  ])otont. 

It  is  unnecessary  here  to  enter  into  the  exact  method  employed  by 
H'affkine  in  preparing  his  fluid,  nor  again  does  time  or  space  permit 
that  we  vshould  give  here  a  detailed  account  of  the  methods  employed 
by  IlafPkine  to  test  the  value  of  that  fluid.  We  have  referred  to  this 
previouvsly  in  this  Journal ;  suffice  to  say  that  the  latter  methods 
were  so  complete  that  in  some  cases  Haffkine  was  able  to  inoculate  half 
the  population  of  a  village,  leaving  the  other  half  uninoeulated.  In 
every  case,  except  that  of  the  Bulsar  inoculation,  the  treatment  has  had 
a  considerable  effect  in  warding  off  plague  attacks  from  the  inoculated 
and  in  every  case,  without  exception,  it  has  rendered  attacks  among  the 
inoculated  less  fatal  than  the  attacks  among  the  uninoeulated.  Thus 
comparing  20,325  uninoeulated  inhabitants  of  Plague  stricken  districts 
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with  23,967  who  had  been  inoculatofl,  the  nuiiiber  of  Plague  deaths 
among  the  former  was  980,  among  the  latter  118,  or,  the  percentage  of 
death  was  4.8  uninoculated  and  0.5  inoculated.  In  other  words,  tlie  uii- 
inoculated  Imd  a  mortality  nine  times  greater  than  the  inoculated. 

As  pointed  out  by  the  Indian  Phigue  Commission,  Ilallkine's  system 
cannot  as  yet  be  regarded  as  complete,  nevertheless  this  Commission 
(which  throughout  its  report  assumes  a  curiously  hostile  tone)  can  only 
conclude  that  the  inoculation  sensibly  diunnislies  the  incidence  to  Plague 
attacks  and  Plague  dt*atlis  ;  that  it  confers  protection  which  certainly 
lasts  for  some  considerable  number  of  weeks,  possibly  for  a  number  of 
months.  They  point  out  that  it  is  generally  recognized  that  within 
the  first  week  or  first  few  days  after  the  inoculation  has  been  performed, 
it  does  not  "appear  to  confer  any  great  degree  of  protection  and  that  yet 
better  results  will  be  obtained  when  an  accurate  method  of  standardizing 
the  fluid  has  been  devised.  It  may,  indeed,  be  said  that  not  only  is 
inoculation  not  protective  during  the  first  week  or  so  after  the  opera- 
tion, but  actually  there  may  be  increased  danger,  provided  that  the 
individual  is  already  infected,  for  inoculation  definitely  adds  to  the 
amount  of  toxic  substances  circulating  in  the  system.  But  this  is  only 
what  has  long  been  recognized  in  connection  with  vaccination  against 
small-pox.  It  is  evident  that  a  certain  amount  of  time  is  necessary  for 
the  reaction  on  the  part  of  the  tissues  to  develop  itr.elf  and  for  immun- 
ity to  be  produced,  but  this  fact  is  no  argument  against  the  anti-Plague 
inoculation  during  periods  when  Plague  is  epidemic  any  more  than  it  is 
an  argument  against  vaccinating  when  there  is  a  threatened  epidemic 
of  small-pox  in  a  community. 

With  regard  to  standardizing  the  fiuid,  Lustig  and  CJaleotti  have  de- 
veloped a  method  which  seems  as  though  it  may  give  much  more  con- 
stant results,  though  possibly  the  extent  of  immunity  conferred  by  it 
may  not  l)e  so  prolonged  as  by  means  of  Ilaifkine's  original  fluid. 
Employing  Buchncr's  method  they  treat  cultures  of  the  bacilli  witli 
caustic  potasli  and  thus  dissolve  out  the  bacteria  and  obtain  eventually 
their  nucleo-proteids.  The  substance  thus  gained  is  extremely  toxic  for 
several  animals  when  employed  in  any  quantity.  It  can  be  dried  and  kei)t 
for  considerable  periods,  am  be  dissolved  in  a  solution  of  carbonate  of 
soda  and  injected  under  the  skin.  By  inoculation  of  small  quantities  of 
this,  they  were  able  at  Bombay  to  immunize  rats,  guinea  pigs,  rabbits 
and  monkeys.  They  found  further  that  the  immunizing  substance  was 
innocuous  in  the  case  of  man,  no  troubles  of  any  kind  arising  from  thcrJi«^>«o-?^i^i<jvi.  2^ 
come  contaminated.  The  exact  dose  can  easily  be  determined  and  "^^flV^—^ij.  ^T' 
without  difficulty  which  is  not  the  case  with  HafTkine's  liquirl.     ThusL^^^^^^   j  ^^-^   ? 

we  au-ait  with  considerable  interest  to  see  the  effect  of  these  nucleo-'  .  _  I — 

proteids  when  applied  to  those  in  a  Plague  district. 


